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Lured Into Listening
Engaging Games as an Alternative to Reward-Based
Crowdsourcing in Music Research

Henkjan Honing

Music Cognition Group, Institute for Logic, Language and Computation, University of Amsterdam, The Netherlands

Abstract: This brief statement revisits some earlier observations on what makes web-based experiments, and especially citizen science using
engaging games, an attractive alternative to laboratory-based setups. It suggests web-based experimenting to be a full-grown alternative to
traditional laboratory-based experiments, especially in the field of music cognition, where sampling bias is a common problem and large
amounts of empirical data are needed to characterize individual variability.
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For the field of music cognition, an important impact of the
arrival of the Internet was that it offered researchers a
much longed-for opportunity to do listening experiments
outside the laboratory. Next to the advantages of versatility
and the external validity of the experimental results,
web-based experiments can – as became clear over the
years –, attract a much larger, more diverse, and intrinsi-
cally motivated group of participants, as compared to the
usual laboratory experiment (Germine et al., 2012; Honing,
2010; Honing & Ladinig, 2008; Honing & Reips, 2008).
These three characteristics continue to play an important
role in the domain of music cognition and contribute to a
complete understanding of our capacity for music (Honing
et al., 2015).

In this short statement, I will revisit some earlier observa-
tions on what makes web-based experiments, and espe-
cially citizen science using engaging games, an attractive
alternative to laboratory-based setups, and will outline
some promising directions for the near future.

On Standardization, Control, and Reward in
Web-Based Experiments

While research in the cognitive sciences is increasingly using
web-based setups (accelerated during the COVID-19 pan-
demic) and taking advantage of online crowdsourcing
platforms, such as Amazon’s Mechanical Turk (MTurk),
for the collection of large amounts of empirical data, there
is a continuing concern with the issue of replicability
(Stewart et al., 2017) and the apparent lack of control
one has in web-based as opposed to laboratory-based
experiments. Where in the laboratory, most relevant factors,

including all technical issues (like presentation of the
instructions, sound quality of the auditory stimuli, etc.),
are under the control of the experimenter (they have a high
internal validity), it is argued that web-based experiments
lack this important foundation of experimental psychology
(Bridges et al., 2020; Kendall, 2008; Mehler, 1999). These
authors continue to worry about how the stimuli are pre-
sented and experienced at the user-end, something that
appears to be beyond the control of the experimenter.

However, in contrast, it can be argued that web-based
experiments have a much greater external validity than lab-
oratory-based experiments. While experiments performed
over the Internet sometimes lose some internal validity,
in music cognition studies this might actually be desirable.
It might be a better reflection of the listening environment
of the participants, including its noisiness, use of low-quality
headphones, and the like. In addition, it might be the invari-
ants that participants are sensitive to (cf. Krantz, 2021, cit-
ing J. J. Gibson), not the technical variance.

Some authors even argue that experimental control and
standardization should be seen as a cause of, rather than
a cure for, poor reproducibility of experimental outcomes.
As an example, Richter et al. (2010) showed that environ-
mental standardization could contribute to spurious and
conflicting findings in the literature. Their advice is, rather
than to generate results that are most likely going to be
reproducible in other laboratories, the strategies to stan-
dardize environmental conditions in an experiment should
be minimized. In fact, both the technological and environ-
mental variability introduced by web-based setups (and that
is often contrasted with laboratory-based studies) might
actually amount to experimental results with a much higher
external validity than before.
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And lastly, web-based experiments, because of their
potential to obtain large amounts of empirical data, can
reveal underlying perceptual and cognitive mechanisms
that are not readily observed in the laboratory (see, e.g.,
Langlois et al., 2021, for a data-driven approach studying
perception using crowdsourcing).

Toward a Larger, More Varied, and
Motivated Participant Pool

While web-based experiments can be argued to have a
greater external validity (as discussed above), they also
can reach a potentially much larger and more varied partic-
ipant pool (cf. Sheskin et al., 2020). Especially if the web-
based experiments are designed as an engaging game
and provide personalized feedback, we know that it can
easily attract tens of thousands of dedicated participants
and introduce considerable statistical power (Burgoyne
et al., 2013; Mehr et al., 2019).

Much current research in cognitive science takes advan-
tage of this scale and relies on paid participants recruited
through crowdsourcing platforms like MTurk. This is esti-
mated by Stewart et al. (2017) to be 50% of all recently pub-
lished cognitive science research. However, the quality of
such reward-based data cannot always be guaranteed (Buhr-
mester et al., 2011; Chmielewski & Kucker, 2020). For
instance, it is possible that participants motivation interacts
with their performance in listening experiments (such as feel-
ing obliged to listen for a long time). An alternative approach
is to recruit participants by using engaging listening games
(Honing, 2010), an approach that depends on the intrinsic
motivation of the participants and hence will provide more
valid data and less fraud or drop-out (Honing&Reips, 2008).

Still, one of the continuing challenges of web-based listen-
ing experiments is attracting a suitable participant group that
is willing to seriously engage in online experiments. For this,
several techniques are available thatmake such experiments
attractive and intrinsically motivating (Aljanaki et al., 2014;
Burgoyne et al., 2013), avoiding monetary rewards like
MTurk (see above), course credit, or other motivations that
could interfere with the quality of the responses.

Advantages of Intrinsically Motivating
Games for Music Research

Engaging listening games allow one (as suggested by some
case studies, see below) to probe music cognition across
many different cultures, societies, and environments on an
unprecedented scale. As such, it can avoid the sampling bias
from which much music cognition research suffers (Jacoby
et al., 2020). Furthermore, the scale of data collection allows
one to map out the capacity for music (i.e., musicality) and
its variability (Honing, 2018), based on the distribution of

certain musical traits (e.g., the ability to hear a regular beat
in music; Bouwer et al., 2018). It can provide the large
amounts of phenotypic data needed to search for correla-
tions with variations at the genetic level (e.g., using
genome-wide association scans) and the associated environ-
mental variables (for a recent example, see Niarchou et al.,
2021). All this will further encourage the exchange of knowl-
edge and methodologies between the fields of music cogni-
tion, genetics, and cognitive biology (Gingras et al., 2015).

Some Trends for the Near Future

Themain promise for web-based experiments in the field of
music cognition lies, I think, in the development of intrinsi-
cally motivating games and the application of recent citizen
science techniques that reveal in a natural way the behavior
one is interested in. A successful citizen science experiment
design is, of course, a challenge and might take more effort
than a traditional laboratory experiment. But the few exam-
ples from the music domain that are currently available are
quite promising (see, e.g., Harvard’s themusiclab.org and
the amsterdammusiclab.nl).

A recent example is “Hooked On Music,” a citizen
science project developed to uncover what makes music
memorable. This game has been played 2 million times by
nearly 200,000 participants in more than 200 countries.
The game format is currently used for cross-cultural studies
on music cognition and musical memory (Burgoyne et al.,
2013; Honing, 2010). Of course, issues like privacy, confi-
dentiality, reliability, and fraud continue to be a serious con-
cern, but they are not fundamentally different from the
issues that have to be dealt with for laboratory-based exper-
iments (Garaizar & Reips, 2019; Honing & Reips, 2008).

In short: to secure reliability and validity (and avoid fraud
or drop out) it seems wise to make a web-based experiment
challenging and fun, not rewarding good answers, but sim-
ply participating, and make certain the participants feel
involved (e.g., by giving personalized feedback). Overall,
engaging games serve as an attractive alternative to
reward-based crowdsourcing, and could attract, in princi-
ple, (1) a much larger, (2) more diverse, and (3) intrinsically
motivated group of participants. These three characteristics
continue to play an important role in the domain of music
cognition and contribute to a complete understanding of
our capacity for music (Honing et al., 2015).
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